Fifty young healthy and unpremedicated patients scheduled for removal of impacted teeth were randomly allocated to receive either total intravenous anaesthesia with propofol or conventional thiopentonel isojluranelnitrous oxide anaesthesia. A double-blind postoperative assessment showed the former group to have a shorter reversal time andfaster recovery offaculties. i.e. speech. memory as well as ability to sit up and walk without assistance (P< 0.01). There was no incidence of hypotension and of awareness in either group. The incidence of headache. nausea and vomiting was higher in the thiopentonelisojluranelnitrous oxide group.
Surgical removal of impacted or buried teeth is the commonest operation performed by dental surgeons at our institution. The patients are generally young and healthy and are ideal for day surgery.
This study was designed primarily to compare the recovery characteristics of total intravenous anaesthesia (TIV A) using propofol with the conventional thiopentone/isoflurane/nitrous oxide technique. An additional objective was to establish a TIV A protocol for dental day surgery in our hospital, which could be universally applied with minimal complications such as pain on injection, hypotension or awareness during anaesthesia.
MATERIALS AND METHODS
Informed consent and institutional approval were obtained. Fifty unpremedicated patients (ASA I or 2) scheduled for surgical removal of impacted or buried teeth were randomly allocated to receive either TIV A using propofol (TIV A group) or conventional general anaesthesia using thiopentone, isoflurane, nitrous oxide and oxygen (thio/iso/N20 group).
On arrival in the operating theatre, the name and identity card number (seven digits) of the patients were routinely checked at the reception area and on the operating table. The same questions would be asked before induction as well as postoperatively to assess the recovery of speech and memory. Patients who were unable to supply this information preoperatively were excluded from the study. All dental operations were carried out before 12 noon.
Continuous patient monitoring included a electrocardiograpm (ECG), pulse oximeter (Sp02), end-tidal carbon dioxide (ETC0 2 ) and airway pressure. Blood pressure and pulse rate were measured using Datascope or Dinamap with printer.
The TIV A group of patients received a preinduction dose of lignocaine I mg/kg through an 18-gauge venous cannula on the forearm to minimize pain on injection due to propofol. This was followed by an induction dose of propofol (2 mglkg) at a rate of 40 mg/I 0 sec. After half of the induction dose had been administered, patients were asked to grade any pain on injection as no pain, mild or severe pain. Patients were then observed for spontaneous muscle movement after the full induction dose of propofol, and before suxamethonium 1.0-1.5 mglkg was given to facilitate nasal intubation. Patients were ventilated using a mixture of oxygen and air to give an Fj02 of 0.4 and anaesthesia was maintained using a continuous propofol infusion driven by a Terumo syringe pump. The initial infusion rate of 10 mg/kglhr was manually reduced by 2 mg/kglhr every 10 minutes until a rate of 6 mg/kglhr was reached.
If the patient's pulse rate or systolic blood pressure exceeded 130% of the starting baseline readings, an additional bolus ofpropofol 0.5 mg/kg was given and the infusion rate increased by 2 mg/kg/hr. In the thio/isoIN 2 0 group, general anaesthesia was induced with thiopentone 4 mg/kg, with suxamethonium 1.0-1.5 mg/kg to facilitate nasal intubation. Anaesthesia was maintained with 66% nitrous oxide in oxygen and 0.5% of isoflurane. Pain on injection and spontaneous muscle movement was evaluated in a similar manner to that in the TIV A group.
Muscle relaxation for both groups of patients was obtained by an intravenous bolus of atracurium 0.5 mg/kg and supplementary dose of 0.1 mg/kg. Intravenous fluid was commenced at the rate of 10 ml/kg/hr for the first hour and 5 ml/kg/hr for the subsequent hour.
Immediately prior to commencement of surgery, both groups of patients were given prilocaine 3% with octapressin local infiltration and inferior alveolar nerve block to reduce vascularity and to provide intra-and postoperative pain relief. No opioid was used.
The propofol infusion was terminated after placement ofthe last suture, whereas isoflurane was switched ofT approximately five minutes before the end of the operation. Muscle relaxation was reversed with atropine 0.01 mg/kg and neostigmine 0.025 mg/kg. Extubation was performed when spontaneous respiration was well established and the patient was able to open the eyes to command.
Postoperatively the recovery of speech and memory was assessed by a recovery nurse. The time at which the patients were first able to give their names and the seven digits of their identity card numbers clearly and correctly was recorded. Patients were encouraged at five to ten minute intervals to sit up without assistance and the time at which they could do so was also recorded.
The patients were then sent to the postoperative ward and instructed to call the nurse when they felt sufficiently recovered from the anaesthesia to walk without assistance. The nurse would both aid and assess the patient's ability to walk in a straight line. The time was recorded in the survey form.
The patients were interviewed by an anaesthetic trainee for complications of anaesthesia and surgery such as headache, nausea, vomiting and postoperative pain. They were asked to grade the complications as absent, mild or severe. Awareness during anaesthesia was elicited by direct questioning and rated by patients as absent, hearing noise or feeling pain. Awareness was taken to be present if the patient could recollect audible input or complained of being sensible to pain intra-operatively.
Intra-operative observations were made by the person giving the anaesthetic. Both the patient and the observer for postoperative recovery were not aware of the type of anaesthetic used.
The data was collected using survey forms and statistical analysis was performed using Student's t test or Fisher's Exact test as appropriate. Table 1 shows the patients' characteristics and duration of anaesthesia. Both groups were comparable for age, sex, body weight and duration of anaesthesia. The mean duration of anaesthesia was 56.5 min (SD 28.2) for TIVA group and 53.3 min (SD 23.2) for thio/isolN 20 group. Table 2 compares the recovery characteristics between the two groups. The reversal time, which was taken as the time from administration of reversal drugs till extubation, was significantly shorter in the TIVA group than in the thio/isoIN 2 0 The differences in all the recovery characteristics were highly significant (P< 0.01).
RESULTS
The complications of anaesthesia and surgery are compared in Table 3 . The incidence of pain on injection was similar in both groups. Spontaneous muscle movements were observed in 12% of the patients and only in the TIV A group. Hypotension (arbitrarily defined as a reduction of more than 30 mmHg from the baseline reading) was not reported in either group. Eight per cent of the patients in the TIVA group and 20% in the thio/isoIN20 group complained of postoperative headache. None of the patients from the TIV A group, compared with six patients (24%) of the thio/isoIN 2 0 group, had postoperative vomiting.
No incidence of awareness was reported in either group, although five patients from the TIV A group required additional bolus dose of propofol 0.5 mglkg and higher infusion rate of 8 mglkg/hr to keep the pulse rate and systolic blood pressure within 130% of baseline measurements. None of the patients in the thio/isolN 20 group required higher concentration of isoflurane.
Although no opioid was given to either group of patients, only six patients (12%) had severe postoperative pain and 34 patients (68%) complained of mild postoperative pain. All were relieved by oral paracetamol.
All patients were fit for discharge on the same Anaesthesia and Intensive Care, Vol. 20, No. 4, November, 1992 day except for two in the thio/isolN 20 group (one with severe vomiting and one with severe headache).
DISCUSSION
Total intravenous anaesthesia has been practised for many years using various short-acting induction agents like thiopentone,1 methohexitone, 1,2 Althesin,3 ketamine,4,5 etomidate,I,6 as well as opioids. 7 However, the technique was not popular due either to cumulative effects, unpredictable depth of anaesthesia or unacceptable side-effects. With the advent of propofol, total intravenous anaesthesia has recently become a more popular anaesthetic technique for day surgery.8,9 It has rapid onset, smooth maintenance and more predictable depth of anaesthesia and faster recovery. The greatest differences between TIVA using propofol and conventional thio/isoIN 2 0 anaesthesia are seen in the recovery characteristics.
This study, along with many others,8,9 has suggested again that the recovery characteristics of the patients receiving TIV A with propofol are much faster and better than thio/iso/N 20 anaesthesia.
Postoperative headache, giddiness, nausea and vomiting are the common anaesthetic complications preventing day-case patients from going home on the same day. Patients receiving TIV A using propofol had a lower incidence of headache, nausea and vomiting. 8 ,1O The use of air rather than nitrous oxide supplementation may have contributed to the low incidence in this study. 11 The problems of TIV A using propofol include pain on injection, spontaneous muscle movements, hypotension, awareness during anaesthesia and cost.
The incidence of pain on injection due to propofol was reported to be in the region of 30-40%. 12, 13 There are various clinical strategies for preventing the pain of injection. 14,15 By selecting a forearm vein and using intravenous lignocaine prior to propofol the incidence was reduced to an acceptable level of 8% in this study. A bolus dose of intravenous lignocaine I mglkg was chosen in this study because it is convenient to administer and it has been shown to suppress cough reflex significantly. 16 Spontaneous muscle movements were seen only in patients receiving TIV A with propofol. The excitatory effects were transient and mild.
Several workers have reported that propofol causes greater fall in blood pressure than thiopentone. 13 ,17 This study showed that neither 2 mglkg of propofol nor 4 mglkg of thiopentone caused any hypotension. The omission of premedication, younger age group of the patients and coincidental stimulus of inttibation may have contributed to the absence of hypotension in this study. IS The major drawback of the practice of TIV A is the unpredictable depth of anaesthesia leading to the possible problem of awareness. The recommended infusion regime l9 of 10 mglkglhr for the first ten minutes, 8 mglkglhr for the next ten minutes and 6 mglkglhr thereafter was taken as an empirical formula applicable to majority of patients. Anaesthesia was well maintained with no problems using this infusion regimen in all except five patients (20%) in this study who required an additional bolus dose and higher infusion rate. The adjustment in infusion rate was similar to what might be used in the regulation of gases and volatile components with standard inhalational anaesthetic practice.
The other major concern for the practise ofTIV A is cost. The cost of TIV A using propofol is about 1.5-2 times more expensive than inhalational anaesthesia using isoflurane. 2o Although it is difficult to quantitate the cost of recovery, Marais et al. have attempted and suggested a reduction in recovery room cost for patients receiving propofol. 21 The cost ofpropofol may be negligible compared to the cost of unexpected admission for day surgical patients. SUMMARY Both TIV A using propofol and conventional thiopentone/isoflurane/nitrous oxide technique provided satisfactory anaesthesia for dental day surgery. However, TIVA using propofol is our preferred technique due to its faster and better quality of recovery.
